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One normally retains only the leading term of (4) since, except for x-ray transitions, the wavelength of the emitted light is much larger than the atomic dimensions, making &ur/c « I. Nevertheless, it will be necessary to retain the leading tuo terms in the present work to obtain all contributions to the leading term of the M1-transition integral.
An arbitrary vector potential A& at the position of the jth electron may be expanded in terms of the above complete basis set as
where the expansion coefficients c (ELM} and c~(&ELM) are interpreted, respectively, as photon-annihilation and photon-creation operators in the theory of the quantized electromagnetic field. The spontaneous emission af a single photon by an N-electron atom is due to the first-order coupling between the atom and the radiation field through the component , tt~~s(j) of the total vector potential associated with the creation operator.
We will consider in particular two-electron atoms in an electromagnetic field specified by the nuclear Coulomb scalar potential V~= -Ze/r~and the photon vector potential A& --ft~~(j). In the Dirac 16-component formalism, the stationary states satisfy' [ The notation [, ] , denotes the anticommutator.
For the L=1 case we have
andi from (11), Q, "= -(c/(o)(-', rr)' 'H", . Using (28) and (29) 
fn the above we have used (to the order required)
o" rxA=K[rx(rxo)]", 
2n-1 
We need consider only the 'Dz states since no others connect directly with the ground state through an E2 transition.
The terms of (A2) are, respectively, the Fermi contact term, the nuclear-spin-electron-orbit term, and the nuclear-spin-electron-spin term. Only the nuclear-spin-electron-spin term is effective in connecting S and D states because the spatial part of the operator transforms as a spherical tensor of rank 2. The mixing coefficient (2'S~H~, l n 'D}/nE is then of 0(o'Zm/M), where m and M are the electron and nuclear masses, and we have included the scaling with the nuclear charge Z. From (Al), the nuclear-spin-induced E2 emission probability is of 0(& Zam~/M2), which is smaller than the M1 emission probability by a factor of 0(m /(ZM) ).
Similarly, the mixing of the 2 S, state with the final 1'So state by the Fermi contact term allows the 2 $-1 'S M1 transition to proceed by the nuclearspin mixing path.
Although the 2 S-2 S M1 transition integral is 0(o'), the over-all process, including the nuclear-spin mixing coefficient, is less probable than the direct 2'$-1'S M1 transition by a factor of 0(m /(ZM) ).
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